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SPEO2M50T-CN

FEL % MAIN CHARACTERISTICS

4 Package

500V/2A 3 AR
Vpss 500V
Ip 1.2A
lom 2A
Viso 1500V
Ri& APPL | CAT IONS
® X ® Electric fan
S .
e HATH ® Electrical tools SOP23-FP
et FEATURES tn & — ol () com
® E5 & A, @ Signal high level valid, fatorse > e
7% 3.3V AN 5V compatible with 3.3v and ? D (5} INes
NU(19) < D {6) NC
ff) MCU 5V MCU weo dlo O B o e
‘ b (8) VOCa
® [ MOSFET itk @ Lower arm MOSFET source B e
e electrode output — s ::I::]\\(
® NEHX¥ WY @ Built-in bootstrap diode 0 Ve,
® B P Hil Ry ® Built—in straight through A 7 : :l:::‘\‘
protection W) ¥ neNe
® NE KR ® Built—in undervoltage protection PIN1-PIN23
® 4iZiif & 1500V ® Resistant to high voltage 1500V
T #{5 B ORDER MESSAGE
. 7= # 1§ B Product information
iT RS gy e :
Order number R E o -G U HoOR
Halogen-Free-Tube Halogen-Free-Reel Marking Package
2A01-0678-16 N/A SPEO02M50T-CN SPEO02M50T-CN SOP23-FP
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WA~ B Module distribution diagram

COM 1
VB(U) (2 J —QFP
[
VCGU) (3 vee YV ] ;
IN{UH) 4 HIN HO)
ou
IN{UL) (5 LIN Vs
2t
CoM LO [
NC {5 —
Q NU <193
VB(V) (T
J > —OMNV (20}
YCCV) (B wen VE i
IN[VH) 9 HIN HO|
VoI
IN[VL} {10 LIN V5
COM L“___T__JF_
Ne E11
VBW) {12
J —ONW (223
VCC{W) {13 wer vH i
IN{WH} {14 HIN HO|
w23}
IN[WL} 15 LIN Vs
oM Loy [
NG <16 - _\—,»—}
B 1. EHRAHEEREE
Fig 1: Internal circuit
coM (1) &1~ ] Al (moom
ven [C o] ©lf ane P(17) O VB @ vBa
VCCwi (3) £ 3 (3) VCCin
INow (4) &1 8 @ (8U uas) () 3 (4) INam
INm, (5) & 4 b (5) INwu
NC(6) =] 2 (19 NU NU (19) < b (6) NC
VBwm(7) & O & (200 NV Nveo o O) b (7) VBw
VCCw (8) == o 3 (8) VOCw
INvau (D) i‘:— ) 2n Vv Ve ol . (9 INwvm
INoe (10) 22 D ( :I 3 (10) INow,
NC(11) £2 4 = = =3 (11)NC
VBw (12) @7 (-\ : ;;’ ll-] 2 (12) VBw
VCCw: (13) &7 = | —— IIEET] 3 (13) VCCa
INwi (14) 87 & (22)1 NW(22) gé 0 (14) INww
INeu (15) &l ~ [~ ~ 3 (15) INow,
neae =IO (Y] Ol eaw wes ol Y 3 (16)NC
R il [

B 2. BWHRGIHLfmrEE

Fig 2: Distribution of pin
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gl Hgws | 5l HK 5| B R

Number Name Description
1 COM FEHIFEYE GND ¥+ IC Common Supply Ground
2 VB (U) U AH_ LB oRz) H s T Bias Voltage for U-Phase High—Side MOSFET Driving
3 VCC(U) U =i #JEu; T Bias Voltage for U-Phase IC and Low-Side MOSFET Driving
4 IN(UH) U A1 EEEHE AT Signal Input for U-Phase High-Side
5 IN(UL) U M FE=HNE ST Signal Input for U-Phase Low—Side
6 NC J5i%EHE No Connection
7 VB (V) V AH B IR SN AR T Bias Voltage for V-Phase High Side MOSFET Driving
8 VCC(V) |V Il s+ Bias Voltage for V-Phase IC and Low Side MOSFET Driving
9 IN(VH) |V EESHIE S % AT Signal Input for V-Phase High-Side
10 IN(VL) |V M FEEHE ST Signal Input for V-Phase Low-Side
11 NC J5i%E4E No Connection
12 VB (W) W AH LB DRz H R T Bias Voltage for W-Phase High—Side MOSFET Driving
13 VCC(W) W =i JEuG ¥ Bias Voltage for W-Phase IC and Low—Side MOSFET Driving
14 INWH) W A BB #1554 %1 Signal Input for W-Phase High-Side
15 IN(WL) W M FE=HNE ST Signal Input for W-Phase Low—Side
16 NC T5i%EFRE No Connection
17

p JU AR B B i # A\ Positive DC-Link Input

—
oo

U

U AH%uH T Output for U-Phase & Bias Voltage Ground for High—Side MOSFET

Driving

19 NU U AH N MOSFET A%y 1 Negative DC-Link Input for U-Phase

20 NV V AH N MOSFET A%y 1 Negative DC-Link Input for V-Phase

91 v V AH%NH T Output for V-Phase & Bias Voltage Ground for High-Side MOSFET
Driving

22 NW W AH FEF MOSFET A%y 1 Negative DC-Link Input for W-Phase

93 W W AH%mH T Output for W Phase & Bias Voltage Ground for High—Side MOSFET

Driving

Absolute Maximum Ratings

3: R HTIREE UK
Fig 3: Pin function

BABEM (T)= 25°C, Bk m

WA T4 Inverter Part

(Tj= 25°C, Unless otherwise Specified)

i85 ZH) %At BE | AL
Symbol Parameter Condition Ratings |Units
TR
Voss Drain—Source Voltage of Each MOSFET / 500 v
I T AR RS LR Tc=25°C (Tc MEZHE 5) Lo A
Each MOSFET Current, Continuous Tc=25°C (Tc refer to Fig:5) ’
Tou AR (V&R Te=25C, Mkih%a BT 100us ) A
Each MOSFET Pulse Current, Peak Tc=25C, less than 100us
et R CHRUED o
IDrms Each MOSFET Current, Rms Tc=25C, FrPwM<<20KHz 0.85 Arms
- . . . Tc=25°C, &4~ MOSFET
Pp 5 KIh#E Maximum Power Dissipation Te=25°C. For Fach MOSFET 14.2 W
¥ Hl#42 Control Part
w5 S 1 BoEfE | AL
Symbol Parameter Condition Ratings |Units
Ve 2 il LR B R Vee-COM 22 [} 20 v
Control Supply Voltage Applied between VCC and COM
ShiERBIFRIOEIRAE
H—&jg: 202210A JILIN SINO-MICROELECTRONICS CO . ,LTD 3/11
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Vis FE ) ) R VB-VS 2 [d] 90 .
High-side Bias Voltage Applied between VB and VS
MAESHE VIN-COM 2 [d] o
VN Input Signal Voltage Applied between VIN and COM 0.3 Vert0. 3 v
BANRYG Total System
s ZH %Mt BUEME | AT
Symbol Parameter Condition Ratings |Units
Tj il / -407150 C
J Operating Junction Temperature
n:lv N=| ~
Tste A2 Tc=25C 407125 o
Storage Temperature
60Hz, IE5%, AC 1 Zr%h, EEEMBIHA
20 2 &
Viso /@.’%WE 60Hz, Sinusoidal, AC 1 min, between pins and 1500 V
Isolation Voltage .
heat—sink plate
# 1 TR IPM IR TE, SRMERRFZ/NT 150°C (@Tc < 100° C).
NOTE 1: To insure safe operation of the IPM, the average junction temperature should be limited to TJ
< 150° C (@Tc <100° C).
#PH Thermal Resistance
5 ZH %A BUEME | AT
Symbol Parameter Condition Ratings |Units
253 A1 e i FE N
. g £:/~ MOSFET .
Rth(j-c) Junction t(,) Case Thermal For Each MOSFET 8.8 C/W
resistance
BAHEME (15=25°C, BRIRSFRREH)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
WA E 4 Inverter Part
s ZH %At spe/IME [ BB | SRR | FRAT
Symbol Parameter Condition Min. Typ. Max. |Unit
BVbss ) - ki 57 1L VIN=0V, Ip=1mA(£%7F 2) (Note2) 500 - - %
Drain—Source Breakdown Voltage
% \\‘ t N
Ipss *%m%Eﬁm%ﬁ VIN=0V, VDS=500V - - 1 mA
Zero Gate Voltage Drain Current
- A IR B R o 5 B
Vs Drain-Source Diode Forward Voltage VCC=VBS=15Y, VIN=0V, Ib=-0.5A 0.9 v
e-UE S8
RDS (on) . RRTES Vee=VBS=15V, VIN=5V, 1p=0.5A - 2.5 | 3.3 | ohm
Drain—Source Turn—-On Resistance
toN - 800 - nS
tOFF R VPN=300V, VCC=VBS=15V, 1ID=0.5A, - 520 - nS
gl X .
o o b VIN-0/5V, EEHEGUE (Inductive | — | 150 | - | nS
Eon 8 Load) L=3mH (#%¥E 3) (Note3) - 38 - uJ
EorF - 3 - uJ
I E 24 TAEX VPN=400V, Vcc=VBs=15V, ID=Ipp,
RBsoa Full
50 Reverse Bias Safe Operating Area VDps=BVpss, T=150°C @ Ef Full Square
%VE 2: BVDSS JEHLAS MOSFET A K K. VeN BU/NTXME, HEBIZHREK, Vos AT T #A RIS
BVDSS
NOTE 2: BVDSS is the absolute maximum voltage rating between drain and source terminal of each FRFET

FRAS: 202210A

inside SPM®. VPN should be sufficiently less than this value considering the effect of the stray

inductance so that VDS should not exceed BVDSS in any case.
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#E 30 toN A torF B IKED IC AR . SIRALRAEKIAFAT TS, AFK PCB KIS SR HE. HZ

K4 BRI ) E 3o

NOTE 3: toN and tOFF include the propagation delay time of the internal drive IC. Listed values are measured

at the laboratory test condition, and they can be different according to the field applcations

due to the effect of different printed circuit boards and wirings. Please see Fig 4 for the

switching time definition

&4 Control Part

k=1 S %At SNIERE RiLT R = FN =R R X2
Symbol Parameter Condition Min. | Typ. | Max. |Unit
Voo BRAS IR .
Tacc Quiesoef VCECEI;LJ 1 vee=1oy Vee-CoM Z 1 - 600 | uA
bpLy VIN=5Y Applied between Vcc and COM
Current
VBS H A HL IR VDB=15V VB(U)-U, VB(V)-V, VB(W)-W 2 [d]
IgB Quiescent VBS Supply VIN-SV Applied between VB(U)-U, - 210 uA
Current VB(V)-V, VB(W)-W
N e B S
/R & . . .
Uveep T&ﬂJJ\EEﬁ%ﬂ“ Vce Under-Voltage Protection Detection Level 74 8.4 9.4 v
Low—Side Under—-Voltage o T
\)
Protecti . . .
UVeer rotection Vce Under—-Voltage Protection Reset Level 8.0 8.9 )-8 v
RIEERE
Vs 0 (R Rl p , 7.4 | 8.4 | 9.4 | v
. . VBS Under-Voltage Protection Detection Level
High-Side Under—Voltage BT
D)
Protecti . . .

UVBsk rotection VBS Under-Voltage Protection Reset Level 8.0 8.9 )-8 v
v | WATTRRERE BT, MI7E VIN 5 COM 2 [A] i L.
ON Threshold Voltage |[Logic HIGH Level, Applied between VIN and COM ’

v | WARHRERE BT, NI VIN 5 CON 2 JA] s | - 1y

OFF Threshold Voltage | Logic Low Level, Applied between VIN and COM ’
B2 AR Sl _ e
VF (BSD) BSD Forward voltage IF=0. 1A, TC=25C 4.5 8 A\
Ry Ry
ter sy | 2 BRI T IF=0. 1A, TC=25C - 80 - ns
Reverse Recovery Time
T /E%ME Recommended Operating Conditions
i8S S s e/ ME | HURE | B ORAE | BRAL
Symbol Parameter Symbol Min. Typ. | Max. |Unit
Vpy e PN - 300 | 400 | Vv
Supply Voltage Applied between P and N
2ok B Y R TR — 7 [a
Ve 325 ] L Y P . Vee-COM 22 1] 155 | 150 | 185 .
Control Supply Voltage Applied between VCC and COM
A2 2] B Y VB-VS 2 |f
Vs MR RIR R . <H 13.5 | 15.0 | 16.5 | V
High-Side Bias Voltage Applied between VB and VS
" N
VIN (on) WATFRRE . 3.0 vee \
Input ON Threshold Voltage VIN-COM 2 [d]
i N\ 8 S Applied bet VIN and COM
VIN Q) NI A RE B pplied between an 0 0.6 .
Input OFF Threshold Voltage
BEIX B[] ~ .
=VBs=13.5716. 5V, Tj< , - -
tdead Blanking Time for Preventing Arm—Shor VCe=VBS=13.5 16. 5V, Tj<1501C 1.0 us
PWM JF A%
Fpwu Tj<<150° - 1 - KH
PWM Switching Frequency J<1501C g z
SERBIRHGIRAE
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100%lc 100%Ic
trr
VCE Ic lc A VCE
/ / ~—

VIN T VIN

- P
- >

ton %

tcion) - torF ; .
VIN(ON) 10%lc 90%lc  10%VCE 10%VCEC(OFF) 10%lc
(@) JF ki (b) Kl

B 4. FFcmE]E X

Fig 4: Switching Time Definition

ﬂﬂﬂﬂﬂﬂﬂﬂiﬂﬂﬂﬂﬂﬂﬂﬂ

1 P T Tl
L_—1 L}_ 3 |l-—- //}//7&//?'/ |3omm L)

|‘ 14.50mm

MOSFET | TSR

B 5: 7R Tc MWiKA

Fig 5: Case Temperature Measurement
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®
R ThEER FF I Time Charts of Protective Function

—S

L Kol

PN RS

SR A

RIEGRPIRAS

b I YR (Voo

MOSFET it

B 6: REGRSH 7R (KM)

Fig 6: Undervoltage protection sequence diagram (low side)

WA

A

BRI R :
2 e

Pl (Vis)

MOSFET Hi it

B 7. REGRYHFE &R

Fig 7: Undervoltage protection sequence diagram (High side)
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M. HE% Application

15v

Circuit

i

Rl o1

4 |

.-

B 8: MCU B: O E25HEF H B

. HIN | LIN | 32334 B
i 0 0 i be EFHMOS KA
. 0 1 0 FHIMOSTT il
=l 1 0 VDC -HiMOSH i
;¢¢J 1 1 ik HiE
T | IR i BE L TFHMOS A

Fig 8: Recommended CPU Interface and Bootstrap Circuit with Parameters
B 4 TEBGREA G MCU Fth a2 B RC KANFEEE, 40 RS, C5 FISAMyEd H2¥
NOTE 4: RC coupling(R5 and C5) at each input of SPM® and MCU may be used to prevent improper signal due

to surge noise.

Cl

Signal input of SPM® is compatible with standard CMOS or LSTTL outputs.

-15Y
0—1:!!—ﬁn I
,_L::: >l ]PI'I'-‘“-Z} H P
n ~a l-r:..’ {1 o p J |:
_ Irt.:nu: r " e O |4 s
I N i u —_— —
— - Lo 1™ " ! L
jmp— . —
‘ !:1—7—"7:- | o L |:_*
B HL
M o ymv) _
e
C joely! W 1.'|1J :} T
' = ]\“:':"‘": TN m4
— * ]:T‘c{w: 174 e 4i !
- e —
Ch [ oM Lo
[ — =3
= VT )
W
IO I e i
N .~ 1.'|1.J H} —
= ]
i ]Z““ T ol | ‘
— - \E:‘-'{h'l 1T v I ;
L1l cou Lo Y
L'Ef-u_l"? Aye :
P S
:'% i [[] R1
: T
= N
B 9. RN A KA
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Fig 9: Example of Application Circuit
FVES: HAIRBEARG 10 WS A 500K (MLAUE) TR AR IERAEREE, AT RN AT R
Fi: MH RC EABLBRIN, Z5UH R N AR 51 BT 5 A0 T 55 H s
NOTE 5: Input drive is High—-Active type. There is a 500k Q (typ.) pull-down resistor integrated in the
IC input circuit. To prevent malfunction, the wiring of each input should be as short as possible.
When using RC coupling circuit, make sure the input signal level meet the turn—on and turn—off

threshold voltage.

#TE 6: T R3 A7 T MOSFET Yl 55 COM Z[], RS Fi s i 2 R 21 R (U MOSFET FR)TFIRGMF4 LA K 1A 2% L Bt (R 1
PRl R3 AR A R FE RN T 1V,

NOTE 6: The voltage drop across R3 affects the low side switching performance and the bootstrap
characteristics since it is placed between COM and the source terminal of the low side MOSFET.

For this reason, the voltage drop across R3 should be less than 1V in the steady-state.

BVET: HTHEANE T4 IVIC, HIsHIRFTT5 CPU 3 B A, A F BT AR E A8 & 2 45 e 5 f Bk .
NOTE 7: Thanks for HVIC inside modules, direct coupling to MCU without any opto—coupler or transformer

isolation is possible.

#UE 8: NBIIERIRY, AL B, CHEELRMR W RER.

NOTE 8: To prevent erroneous protection, the wiring of A,B,C should be as short as possible.

B9 fRIPLEE RAL C3 T A)H B WO EXTE 17 2uS. SCWTHT (8] PT REFEE AR Z8 A R 2 45 2484k . @21 R4
C3LF/INEZE, ImMEAMERT,

NOTE 9: The time constant R4. C3 of the protection circuit should be selected in the range of 1.0-2
ps. SC interrupting time might vary with the wiring pattern. Tight tolerance, temp—compensated

type is recommended for R4, C3.

v 10: P AR BRI RERIEEIE TPM.
NOTE 10: All capacitors should be mounted as close to the terminals of the IPM as possible.

FUE 11 N TR0, fEREFRA S PENT Z A H 51 LRV T REMIJE, HEFF7E PENT B3~ Z [W] N 0. 1~0. 22uF
1 MLCC AR UERE FLA o

NOTE 11: To prevent surge destruction, the wiring between the smoothing capacitor and the P, N1 terminals
should be as short as possible. Generally, a 0.1-0.22 uF snubber between the P-N1 terminals is

recommended.

ShilERBEFROERAE
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A3 Detailed Package Outline Drawings

SPE02M50T-CN (SOP23-FP) A mm

(3 163

== 13718 20.41000. 0 J

GAGE IMLANE

7 il

. bt

Ma oo AT m n

E T
i
L4020
OO0 O 0O O { :
W, 453
_<> hlkmg Area 15 [
| | I LLLLLLL I - ol
- SR,
\wo
i
bl
; o
1 ||
| L0
l___:g)"
sam . MMma dmmna, Luzol
A= NIX -
J
[ESTITTE L S M I 2€ BNy

10: SPE02M50T-CN 34N EE Fig 10: SPE02M50T-CN Package Outline Drawings
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AEEI
L RO T R WA T (072 5 5 M LR RO RS B R, IR AR T, T B
AR

2. JERITEIANE AT FAR, WA BERE 5 A R AR .
3. {ERLBK BT T AN B I S AL B RBUE A, 15 I M B LA AT FEVE
4. RULWIAS WA A AL A 53 S K o

NOTE

1. Jilin Sino-microelectronics co., Ltd sales its product either through direct sales or sales
agent , thus, for customers, when ordering , please check with our company.

2.  We strongly recommend customers check carefully on the trademark when buying our
product, if there is any question, please don’t be hesitate to contact us.

3. Please do not exceed the absolute maximum ratings of the device when circuit
designing.

4. Jilin Sino-microelectronics co., Ltd reserves the right to make changes in this.
specification sheet and is subject to change without prior notice.

BKAREARN
EHERBFRBBRAR

AT bR HARE SR TTIRYIE 99 5
Higw: 132013

HHl: 86-432-64678411

f£3: 86-432-64665812

Pk www.hwdz.com.cn

CONTACT

JILIN SINO-MICROELECTRONICS CO., LTD.

ADD: No0.99 Shenzhen Street, Jilin City, Jilin Province, China.
Post Code: 132013

Tel: 86-432-64678411

Fax: 86-432-64665812

Web Site: www.hwdz.com.cn
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